s> 



%* 



Western Electric 



LIGHTING 
Manual 



^ 



W 




""*+ 



Western Electric 

LIGHTING 

Manual 




U 



COMMERCIAL AND INDUSTRIAL 
LIGHTING 



'I his Kx)k!a - m simple terms the fundamentals oi electric light- 

tativc systems ot lighting and t\p^ ol 
fixtures, and off ' ' n selecting and applying those moat 

appropriate and useful. 



Selection of Lighting System 

Primarily the governing factor in the choice oi a lighting system is the 
nature of the business, or the activitu luminated Seco nd a r ily, the 

architectural ^^ other physical limitations Lastly the available systems 
must be analyzed with <j vie* oi adapting them to these conditions 



Systems Available 

Lighting fixtures For most interior illumination divide into three main 
| divided by types ornamental designs and 

equipment Special illumination effects and conditions require six- 



Direct Lighting 

I )ireci a 1 15 from t In 

■ - illuminated I diffvi t rays mod- 

* rig on tin lamp km h 



i t Light. 

In the source of light 

the fuel Lin itai 11 * hik 



t Lighting 
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Selection of Fixtures 

The fixtures described herein have been selected impartially as represen- 
tative types and w ill be recognized as products that have been tried and have 
proved satisfactory They cover the commercial, industrial and flood lighting 
fields and some special developments. Each main system of lighting has its 
particular advantages. Selection of the most suitable unit for a system should 
be governed by its adaptability to the location to be lighted, its efficiency. 
appearance and costs, both initial and operating. 



Flood Lighting 

Flood lighting is intensive direct lighting directionally controlled. It 
employs units such as projectors and spot lights. It is particularly suitable for 
lighting out-door operations, such as excavating jobs, steel raising, tunnel 
work, ship building and a variety of railroad and industrial activities. It is 
also widely adaptable for lighting monuments, buildings, signs, etc. It is often 
effectively used in emergencies, such as fires, accident relief work and crime 
prc\ ent ion. 

Special Lighting 

Many conditions do not lend themselves to any of the above mentioned 

s\ stems and for those cases special units have been developed. 

Angle reflectors find a great many uses in industrial plants, also for light- 
ing show windows, show cases, etc. 

Spot-lighting, color effects, vapor and water-proof fixtures have also been 

i k \ eloped for other special conditions. 



Western E tec trie 

Service 

In 47 important cities the Western Electric Company carries large stocks 
ol lighting units and accessories. At each of its Distributing Houses is a com- 
petent lighting specialist whose services are offered to help on lighting prob- 

Besides these specialists a central lighting department, with specially 
1 1 nned technical personnel, is maintained at the Company's Executive Offices, 
100 East 42nd Street, New York, N. Y. 

All lighting problems, large or small, will receive prompt attention w ith- 
out obligation. 

The pertinent facts regarding the locations to be lighted, with a simple 
pencil sketch or blue prints of the floor plan, giving ceiling height and con- 
struction, if submitted, will bring detailed specifications and working blue 
prints from which estimates of cost can be made or which can be used as 
des for making the installation. 

( omplete forms on which all necessary information can be checked off In 
minimum time, will be furnished on application to any Western Electric Dis- 
t ribut ing House. 
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DIRECT LIGHTING = ENCLOSED UNIT 


THE "99" UNIT 

<0Ki 


3t 

I ( 1 —"^ 

if THE "99" C 


JL (Ceiling Type) 
4^B~ c Ml 


THE "99" H 


(Hanging Type) 


Cat. No. 


Size — Watts 


( llass 
Std. Pk. 


*Glass Globe Dimensions 


Complete Unit Overall Length 


Dia. 


Depth 


Fitter 


Hanging 1 \ pe 


Ceiling Type 


9975 
9980 
9910 
9920 
9930 


4(^- 75 
75—100 

100—150 
200 

300—500 


4 
4 
1 
1 
1 


9" 

10" 
12" 
14" 
16" 


w 

o," 
10" 


4" 
4" 
4" 
6" 
6" 


29 V 

32'/' 
V 


10" 
10" 
il' 4 " 
13 V 
I4K" 


When ordering indicate Type by H (hanging) C (ceiling) after catalog number. 


Asbestos covered wire is supplied with fixtures. 


Fixtures and globes are packed separately in indi\ idual cartons. 


*Globes can be furnished plain or with decorations in cream, rose or taupe colors. Standard designs arc illustrated 


on page six. 


V 


Ve stern Eh 


xtric 
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DIRECT LIGHTING = ENCLOSED UNIT 



THE "99" UNIT 

SPECIFICATIONS 






DISTRIBUTION CURVE 
OF "99" UNIT 


Test Lamp, Clear Mazda C 

200 Watt, 110 Volts 

Output of Clear Lamp J100 Lumens 


Zone 


, Clear Lamp 
Lumcns ', Total 


0- 60 

0- 90 

90- ISO 

0-180 


1023 
1642 
930 W i 

2572 



CONSTRUCTION DETAILS OF "99 " UNIT 
Numbers Refer to Illustrations Above 



i" female hickey. 
2 Oversized canopy that completely 

ers insulating joint and outlet box, 9- 

not less than 5?i" diameter, 22 B Cv S 
gauge brass. 10- 

\mple w ire way for any requirements, 
4— Extra heavy brass chain, No. 5 B & S 

gauge, tensile strength not less than 11- 

Ibs. 

5 l\ miinal loop notched to permit hal- 12 
anc ing unit. 

6 Kc\ hole slots permit easy removal of 13- 
p< ii eelain socket for wiring. 

7 — Straps for holding socket are supplied 1 4 

in t wo lengths to insure correct focus- 
ing of lamps 



-Bevel-point holder screws that can- 
not loosen. 

-Snug fitting holder 22 B 6v S ga 
brass excludes dirt and insects. 

-Globe of best cased glass insures max- 
imum strength and diffusion with 
minimum light absorption. 

-All metal parts of polished, statuary 
bronze finish. 

-Ventilating not necessary as the large 
radiating surface carries off the heat. 

-Porcelain socket, air insulated from 
holder. 

-General — all units furnished with 
Nfo 14 stranded asbestos covered 
w ire. 



Western Electric 



Fay> Five 



DIRECT LIGHTING = ENCLOSED UNIT 



the 99 Safety unit 




"99 Safety 

SC (Ceiling Type) 
Decorated Glass No. 319 









99 Safeitj 

SC T (Ceilin^ Type) 
Decorated Glass Xo. 453 



~^>. 




^^^^pr 














99 Satetu 




99 SaPem" 


SH (Hanging Type) 


99 Safer/ 


SC (Ceiling Type) 




SC (Ceiling Type) 


Decorated Glass No. 332 












*GIass Globe Dimensions 


Complete L nit Overall Length 


Cat. No. 


Size — Watts 


Std. Pk. 






















Dia. 


Depth 


Fitter 


Hanging Type 


Ceiling Type 


9975S 


40— 75 


4 


9" 


6K" 


4" 


39X" 


10" 


9980S 


75—100 


4 


10" 


6X" 


4 " 


30 .. 4 " 


10" 


991 OS 


100—150 


1 


12" 


1 


4" 


40K" 


11 V 


9920S 


200 


1 


14" 


9" 


6" 


4(M 4 " 


16" 


9930S 


300—500 


1 


16" 


10" 


6" 


41V 


17" 



When ordering indicate Type by H (hanging) C (ceiling) after catalog number. 

Fixtures are supplied, wire attached to sockets. 

Fixtures and globes are packed separately in individual cartons. 

*Globes can be furnished plain or with above decorations in cream, rose or taupe colors. 
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DIRECT LIGHTING = ENCLOSED UNIT 



the 99 Safety unit 



Porcelain socPet 




SPECIFICATIONS 



OPEQATinG p/n 

I oct J tlechamsm bu 
screwing down oqd/r/jf 
fixJure bcdq. 




Mechanism Expanded Mechanism Contracted 

Ready To Insert Globe Holding Globe 

General 

MECHANISM — Consists of three metal segments, one end of each is held fast, the other end 
attached to a metal ring which has simple and positive action. Segments are operated by a moving 
operating pin across a safety slot in which the pin slides. Mechanism is riveted inside the socket 
holder. 

OPERATION — Automatically centers glass; cannot crush it; sufficiently flexible to allow for 
expansion. Locks in position by screwing the operating pin against fixture body. 
SAFETY SLOT — Right-angle shoulder in slot makes it impossible for operating pin to move to 
open position if not properly locked. Slot is of correct length to take care of variations of size of 
neck of glass. 

FINGER GRIPS — Raised finger grips on either side of operating pin speed up operation and pre- 
vent holder rotating. IN and OUT plainly stamped on either side of safety slot show whether 
mechanism is closed or open. 
For distribution curve of the "99 Safety" L'nit see Page 5. 

Hanger Type Holder 

( WOPY— No. 22 B & S gauge brass, extra 
large size 5^" diameter by 434" deep to 
lacilitate wiring. Slip collar securely fastened 
and provided with two set screws. Canopv 

ded with knockout for canopy switch. 
Upper edge rolled. 

HICKEY— Cast brass; K" and V' female 
thread. 

<>PY STRAP— Standard strap for 
mounting on fixture stud, or cars of box. 

STEM — W heavy brass tubing threaded to 

fit brass hickey at one end and brass loop at 

other. 

UPPER LOOP— Cast brass diamond shaped. 

Threaded to take -V brass tubing and drilled 

with Jig" hole for wireway. 

CHAIN— Links perfectly formed from ' 4 " 
stock. Size of links 2 \ 



LOWER LOOP— Cast brass diamond shaped, 
lower surface machined to fit socket cover. 
Threaded for y 2 " nipple and drilled with 7 ie" 
hole for wireway. 

NIPPLE — Brass, y 2 " diameter, l/ 2 " long. 

SOCKET COVER— No. 22 B & S gauge 
bra--. Fastened to loop by taking up on lock- 
nut running on thread of nipple. Has finger 
grips and safety slot as described above. 
Lower edge rolled 

SOCKETS— Bryant keyless porcelain sockets. 

WIRE — No. 14 Dcltabeston stranded wire, 
one of which has a colored tracer as a marker. 

ST \\l ) \RI ) FINISH— High grade statuary 
bronze; each part buffed and polished to insure 
moothnsss of surface and uniformity of color. 



Ceiling Type Holder 

Made of No. 22 B & S gauge brass with all features of hanger type, including finger grip--, safety 
slot, knockout for canopy switch and rolled edges. Fastens to canopy strap by means of two screws 
I hreaded into strap and two barrel-shaped slotted nuts. Bryant one-piece keyless porcelain sockets 
rigidlj held in correct position by two brass posts and wired with No. 14 Deltabeston stranded 
pigtails on* oi which has a colored tracer as a marker. 
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DIRECT LIGHTING = ENCLOSED UNIT 
THE "99" AND fci 99 SAFETY" UNITS 



General 

rt direct the totally enclosed type The enclosing 

th smooch outer surfaces and continuous lines 
facilitating cli nfining dust to the < rfaces there is no loss of effi- 

cienc) from Jirt on the lamp or the interim oi the globe 

cientl) lai quate diffusing surface and 

- the ceiling to dispel ceiling darkness shadow and 

Construction 

rimai ( irts; a i iss bowl. The 

han ^ metal finished u bronze r wo types oi 

v iling t \ pe and the hanging I 

- cased glass n sp< c i.il « hiu 

when in the molten state ["his thin white lining is 

J en! irelj the lamp filament and pro\ ides high diffusing qualH iea 

« it h k»v. i kii contoui • disti ibut ion 

radiating 

. i the gk « entrk i 

■ : inevo thai ^ ill not c i 

; « ith i his lirnple, quk 

! Ik sa> ii rtfa ularl) apparent ■ I 

Where Used 

ndoors • 

-•I the decorati Ion 

■ 

■ 



Packing 
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DIRECT LIGHTING = ENCLOSED UNIT 



HOW TO PLAN A "99" 
INSTALLATION 

1 — Determine the spacing of outlets using the following formula: 

Average spacing = 1 ' 2 x mounting height (distance between working plane and 
bottom ot hou |) 
>etermine the required intensity from tables on Pages 36 and 1_ 

3 — Determine the room ratio from the following formulas: 



Room ratio (square room] = 



Room Width 
2 x mounting height 

room width + room length 



Room ratio (rectangular room) - 

6 x mounting height 

4 — Knowing the room ratio determine the Coefficient of Utilization from table 
> >\\ 

5 Substitute 1, 2, and 4 in the following formula: 

Area per lamp x foot-candle intensity 

Lumens per lamp = ~^ — ~zr~. , . . ... : 

( oemcient of Utilization 

i 10 to 1595 for unusual dust conditions I 

6 Knowing the lumens per lamp,'' look up lamp size in table on Page 32 

7 Select the catalog number of th >i the "99 Safety" Unit to be used from 
I >ag< i<ii I >age b respeel ively. 

8 When the building construction is such as to determine the spacing oi outlets, 
the mounting height can be determined from (1) i. c , mounting height = } j 

sp,a i 

COEF1 ICIENT OF UTILIZA1 ION 



ling 




Medium 50' ;, 


Dark 
Dark 2<)', 


Walla 


Lighi 50^5 


Med 15^5 


2D', 


Med 1 


20' ; 


Room Rai ii i 1 


44 
.54 


.28 
.35 

4H 
45 
.50 


.43 

.48 


.34 

44 
.49 


.25 
.31 

41 
46 


M 



PROBLEM nihuui'x [20' Ceiling height H'6" Ceiling light, walk medium. 

I )usl \ condit ions 
SOLUTION 

1 lor 1 1' (/' ceiling vH) ( I ype is selected. 

Mounting height ■ II 1 6" less 2' 6" (desk height) less r 0" (depth of fixture 

for ceiling t\ pe) 

Average spac ing ■ \y£ x 8 *■ 12'. 

2 Intensity shown in table on Page 16 for office work is 10 foot candles 

I Room ratio as per Paragraph 5 above is: 

D 2 x rcx>m width (60) 4- room length <120> 120 + 120 
KOOm ratio ■ 2 1 — 1 — 

v mounting height 8 



= 5 



emcieni oi I tilization (see table above tor light color ceiling and medium 

Color walls room ratio 5 ■ 



5 I umens per lamp 



Area per lamp (144 i Intensity (10 f. c.) 

.50 






ro take care of dust conditions add 10^ - 2-- 3 - H68 

6 Page 12 shows 200 watt Sunbeam Mazda C lamp produces 3 100 lumens which 
is dose to the requirements 
I rom Pages 4 and 6 note that 93 s the proper ceiling unit 1 
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SEMI-DIRECT LIGHTING = SEMI-ENCLOSED UNIT 




BRASCOLITE 



;u^ 




TYPE AH 

Reflector and Band White Glazed 

Porcelain Enamel 

/For Ceiling Mounting Type AF\ 

Vsamc as Type AH without chains/ 

TYPES AH AND \F 



TYPE YD 

Reflector White Glazed Porcelain Enamel 

Band and Chain Finished Leather Bronze 

/For Ceiling Mounting Type WD\ 

Vsamc as Type YD without chains/ 

TYPES YD AND WP 



Outer Dia. 



10" 
14" 
18" 

22" 



Bowl Dia. 



sy 4 

ii" 
ii" 

14" 



Shipping Wt. 



7 lbs. 
12 lbs. 
22 lbs. 
22 lbs 

42 IK. 



Size — Watts 



40—75 

100—150—200 
200 
300 
400—500 



Outer Dia. 



11" 
15" 
19" 
19" 

23" 



Bowl Dia. 



11" 
11" 
14" 



Specify lamp 



t h type 



Shipping Wt. 



7 lbs. 
12 lbs. 
22 lbs. 
22 lbs. 
42 lbs. 




\G\\ 
Type AGWS 



No Switch 
-With Swi 



ten 



AGLITE 

PORCELAIN ENAMELED TYPES 

The AGLITE units illustrated are i >t glazed 

porcelain enamel on Armco steel. Shades 

are of best quality white glass, making a 

most efficient, economical and sin ' 

lighting unit. 

I Inits are quickly and easily assembled and 

installed hv means of m\ isible patented 

screu coll 

No set screws nor screw head^ arc visible. 

Each unit is complete all necessary parts 

being furnished with the fixture. 



Cat. 


Shade 
Dia. 


Can- 
opv 


Shipping 
Wt. 


Std 

Pack. 


AGW — No 
AGWS— With " 


6V 


4M 
4M 


2 lbs. 

2 lh 


4 

4 



r 



\c ,\ —No Switch 

\( JXS \\ ith Switch 



Cat. No. 


Shade 
1),., 


Can- 

< »pv 

4K 
4^ 


Shipping 

Wt. 
2 lbs. 
2 lbs. 


Std. 
Pad 

4 

4 


AGX —No Switch 
AGXS— With " 


8K" 
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SEMI-DIRECT LIGHTING = SEMI-ENCLOSED UNIT 



BRASCOLITE 



General 

This fixture readily lends itself to decorative lighting. Different types of decorated 
ceiling plates and bowls can he obtained. Stock Brascolite fixtures provide a wide 
selection to harmonize with any architectural condition. The many designs avail- 
able assure one fitting perfectly into most schemes of interior decoration. The 
ornamentation of the fixture itself is accomplished without any loss of efficiency. 

As the ceiling plate acts as a substitute ceiling, Brascolite fixtures are particularly 
well adapted for use where room walls and ceilings are dark. Each type of Brasco- 
lite fixture can be obtained for either ceiling or suspension mounting. In general 
the ceiling type will result in a more pleasing installation. 

Construction 

The Brascolite fixture consists primarily of two parts, a diffusing bowl and a flat 
ceiling plate placed a few inches above the bowl. 

The underside of the ceiling plate is finished in white glazed porcelain enamel and 
serves as a reflector to diffuse and direct the light downward. The side of ceiling 
plate which makes an angle of approximately 45° with the bottom serves to carry the 
decorative treatment. 

The bowl is an important factor in obtaining the characteristic distribution of the 
Brascolite. It is made of the best grade of opal glass, and designed to give maxi- 
mum diffusion and minimum glare. 

The bowl is suspended below the ceiling plate by means of three adjustable hooks. 
These hooks allow the bowl to be raised or lowered to take care of slight variations 
in the lamps. When the bowl is in the proper position the upward light will be con- 
fined to the white porcelain enameled section of the ceiling plate. If the bowl is too 
low a bright ring will appear on the ceiling, and if it is too high, part of the ceiling 
plate will be in a shadow. 

Where Used 

The Brascolite carries its own ceiling, which makes it particularly adapted for use 
in places where dark walls and ceilings make the use of other semi-indirect fixtures 
inadvisable. The illustrations show but two of the standard designs. However, this 
fixture is made in a number of styles to suit a wide variety of conditions. 

Packing 

Brascolites are made and shipped complete for installation on any standard outlet. 
They are packed in unit cartons made to railroad specifications and can be delivered 
without assembling. 



Western Electric 



Page Eleven 



SEMI-DIRECT LIGHTING = SEMI-ENCLOSED UNIT 



BRASCOLITE 

SPECIFICATIONS 






DISTRIBl I ION (I RVE 01 
BR KSCOl ITE 



1 est 1 amp ( K ai \ 1.. 
iOO Watt, l 10 Vol! 

( Hit put "1 ( It .it 1 amp J H«» 1 in 


60 
(1 90 
90 180 



Luii 


1 i 


2555 





5TRI ( I ION DETAII S 01 BR VS( 01 III. 
Nun • to illustrations al 



Ml 



] I \ ■ se No 

5 1, mogul base No 10 

( )\V I 

- 



I lai i lain 

ameled 

m I 

i | 
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SEMI-DIRECT LIGHTING = SEMI-ENCLOSED UNIT 



HOW TO PLAN A BRASCOLITE 
INSTALLATION 

1 — Determine the spacing of outlets from the following formula: 

Average spacing = 1 1 / 2 x mounting height (distance between bottom of bow 1 and 
working plane;. 

2 — Determine the required intensity from Pages 36 and 37. 

3 — Determine room ratio from the following formulas: 

~ . f x Room Width 

Room ratio (square room) = 

2 x mounting height 

~ . , . 2 x room width + room length 

Room ratio (rectangular room) = e — 

6 x mounting height 

4 Knowing the room ratio determine the Coefficient of Utilization from table 
below 

5 Substitute 1, 2 and 4 in the following formula: 

, , Area per lamp x foot-candle intensity 

Lumens per lamp = - 

Coefficient of Utilization 

I \dd 10 to I5 r j for unusual dust conditions | 

6 Knowing the Lumens per lamp" look up the lamp size in table on Page \2 

7 Select the catalog number of the Brascolite to he used from table on Page 10 

8 When the building construction is such as to determine the spacing ol outlets, the 

mounting height can be determined from (1) i e, mounting height = - ; 
spa< i 

COEFFICIENT OF UTILIZATION 



( idling 


Light 70^ 


Medium 50' ;.. 






Light 50% 


Med J5<, 


:<)', 


Med 


25 


R it io 1 


.32 


! 


.40 




.33 


.34 


.32 


30 


u 2 




.41 






.37 


.35 


■ ? 




47 


44 


45 




40 


« 5 


.59 


.54 


5! 


S\ 




46 



PROBLEM Music store, 48' x 60', ceiling height 15', ceiling medium color, walls 

i,n I plane to be lighted >' above floor Dust) conditions 
SOLUTION 
1 — This is a rather hi^h ceiling and YD Brascolite would suit nicel) 

Mounting height = 15' (ceiling height) less y (height oi working plane) I 
(overall hanging length oi fixture) 
u ing - I#x8 - 12'. 
2 Intensity shown in table on P >r \Iuml Store candles 

I Room i". it io as pei P h > «iK>\ e is: 

2 \ room width (48) -h room length (60) 156 



Koom ratio 






6 \ mounting ix 48 

efficient ol I tilization (see table i < medium ceiling dark walls 

rat io ) = 42 

Area per lamp il44 sq. \\ \ \ Intensity 6 t c 



5 [ umens pei lamp 



42 



205/ 



[*o take care of dust conditions add 109! = -"' = 2263 

6 Page '- shows 150 watt Sunbeam Mazda ( lamp produces 214^ lumens which 
is dose to the requirements 

7 From Page 10 note that the ^D 150) Brascolite is the proper unit tor thi 

lam 
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SEMI-INDIRECT LIGHTING UNIT 



4i»7»7»l 



IT" DUPLEX 




111! 77 I 

nfki.il 


















































1 


id) 


h - 


12" 
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SEMI -INDIRECT LIGHTING UNIT 



U77" 



IT" DUPLEX 



General 

The "77'* Duplex embodies the duplex lighting principle — the newest system of 
semi-indirect lighting. Designed according to this principle most of the light is 
reflected from the ceiling, only a small portion passes through the diffusing bowl 
with little or no glare in the angle of vision. As most of the light is indirect, almost 
perfect ceiling diffusion is obtained. Therefore, the eye functions with the highest 
visual efficiency and comfort. When ceiling and upper walls are light in color, this 
semi-indirect system effectively illuminates with thoroughly diffused light and soft 
shadows. 



Construction 

The "77" Duplex consists of a canopy, a hanger and patented saddled strap ar- 
rangement which holds the canopy in a pendant position, regardless of the angle at 
which the outlet box is placed. A coppered steel chain fastened to the socket cover 
suspends the porcelain enamel deflector and the bottom bowl. The detailed diagram 
on the following page illustrates clearly the ease with which this fixture can be 
mounted. The socket cover, canopy and chain are finished in a high-class polished 
brass. The deflector is finished on the outside in a durable, mat-surfaced, very light 
buff, porcelain enamel. The interior surface of the deflector is polished white enamel. 

The bowl is of the best grade opal with special ornamental design. 



Where Used 

This fixture lends itself readily to decorative treatment by means of shades and orna- 
mental trims. In offices and similar locations where a small amount of direct, down- 
ward light with minimum glare and perfect diffusion is desired, this fixture is ideal. 

Where eye comfort is of paramount importance, it is secured by combining a light 
colored ceiling with "77" Duplex Units. 



Packing 

"77" Duplex Units are shipped complete for installing on any standard outlet. 
The parts can be assembled without the use of tools and are nested to pack in neat, 
compact corrugated cartons. Attractive labels describe the contents of each carton. 
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SEMI - INDIRECT LIGHTING UNIT 



. . 



77" DUPLEX 

SPECIFICATIONS 



*T® 





DISTRIBUTION CURVE OF 

"77" DUPLLX 



1 est Lamp ( lear Ma 
MX) Watts I in Volts 

Output ol ( lear Lamp 3Mio Lun 


Zone 


1 LOT 


', ratal 
( l< ar 1 amp 

ii'; 

14', 
'■I', 


i) 60 

o 90 

90 180 

180 


341 

431 

1891 

2U2 



iNSTRl CI ION DETAILS 
Numbers Re f< 

■ • ap 
Showing how D-29 pullite switch 
ma the saddle. 

3 ( lanop) saddle. 

5 i s hook 

teel chain brass finish 

<X>p 



I )\ 77 I )\ I M 1 X I \l I 
[lustration Abo\ e 

1 1 Supporl fran 

12- 1 teflector - steel - bufl - enamc led out- 
side w fin l porcelain enameled inside 

1 1 Mazda ( lamp. 

1 4 Moulded glass how I designed to elim- 
inate shadows ol supports 

! i ( Ornamental cast I » knoh. 

In I 

17 rews to o 

hol< 
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SEMI-INDIRECT LIGHTING UNIT 



HOW TO PLAN A "17" DUPLEX 
INSTALLATION 

1 — Determine the spacing of outlets using the following formula: 

Maximum allowable spacing = 1 Y$ x distance between working plane and ceil- 
ing. Having determined the spacing, the hanging length (i. e. the distance from 
the ceiling to the top of the deflector) is equal to one-fourth of the spacing dis- 
tance. 

2 — Determine the required intensity from Pages 36 and 37. 

3 — Determine the room ratio from the following formulas: 

^ , N 3 x Room Width 

Room ratio (square room) = 



4 x mounting height 

. 2 x room width + room length 

Room ratio (rectangular room) = 

4 x mounting height 

4 — Knowing the room ratio determine the Coefficient of Utilization from table be- 
low. 
5 — Substitute 1, 2 and 4 in the following formula: 

Area per lamp x foot-candle intensity 

Coefficient of Utilization 
(Add 15 to 20^ for unusual dust conditions.) 
6 — Knowing "Lumens per lamp" look up lamp size in table on Page 32. 
7 — Select the catalog number of the "77" Duplex fixture to be used from Page 14. 

COEFFICIENT OF UTILIZATION 



Lumens per lamp = 



Ceiling 


Light 70% 


Medium 50% 


Dark 30% 


Walls 


Light 50< ; 


Med. 35% 


Dark 20' { 


Med. 35% 


Dark 20% 


Dark 20% 


Room Ratio 1 


.25 


.23 


.21 


.18 


.17 


.13 


« ! y 2 


.31 


.28 


.26 


.23 


.21 


.16 


" 2 


.34 


.32 


.30 


.25 


.24 


.18 


.. j 


.39 


.37 


.35 


.30 


.28 


.21 


5 


.45 


.43 


.41 


.34 


.32 


.24 



PROBLEM— Clothing Store, 28' x 60', 12' ceiling. Ceiling light, walls medium. 
Working plane 3' above floor. Dust conditions normal. 

SOLUTION— 

1 — Mounting height = 12' (ceiling height) less 3' (height of working plane) = 9'. 

Maximum allowable spacing = l^x mounting height (9') = 15'. 

In order to obtain even spacings and to keep within the maximum, use 14' x 15' 

spacings. 

Hanging length = X x 15' = V 9". 
2 — From Page 36 the desirable intensity for a clothing store under usual conditions 

is 8 foot-candles. 
3 — The room ratio as per Paragraph 3 above is: 

2 x room width (28') + room length (60') 56 + 60 



Room ratio 



■= 3.22 



4 x mounting height (9') 36 

4 — The nearest value of the room ratio in above table is 3. Using this value under 

light ceiling and medium walls find the Coefficient of Utilization equal to .37. 
5 — Substituting in the following formula: 

Area per lamp (210) x f. c. Intensity (8) .- )A 

Lumens per lamp = ■ , = 4>4U 

Coefficient of Utilization .37 

Due to dust conditions being normal nothing is added for depreciation due to 

this cause. 
6— From table on Page 32 the lamp producing nearest this quantity of light is the 

300 watt Sunbeam Mazda C lamp which produces 4950 lumens. 
7 — From Page 14 the catalog number of the "JJ" Duplex fixture for use with 

a 300 watt lamp is No. 7717. 
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TOTALLY INDIRECT LIGHTING UNIT 



X-RAY "48 



IV4Q" 



? 




X-RA^ " 4s i Ml [ COMPLETE 




KM M.( I OR USED 
l\ X-R VY "48 I \i I 









100 



Bowl Dia 

14" 









I ( 12 Wdiam 

I ( [2 '"."d..in> 
1 ( M5 I 
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TOTALLY INDIRECT LIGHTING UNIT 



X-RAY -48" 

General 
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Construction 
*hich ii Kicntifk 

Where Used 
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TOTALLY INDIRECT LIGHTING UNIT 



X-RAY "48" 

SPECIFICATIONS 





DISTR1BI T!()\ CURVE OF 
X-RAY "46 



l c M Lump { k di \ !;izd;i < 

200 Watts 1 Ki Volts 
Output of ( kar Lamp 3 loo Lun 


Zone 


Lun 


( [ear Lamp 
\ rotal 


0-60 

I) oo 

90-180 

0-180 


2480 





CONSTRl CTION DETAILS 
Numbers Refer to II 
lutlet bo\ 
2 Coupling. 

ling line 
4 Canopy 
s Hicki 

6 ( ,jnop\ i 

tl). 
; lor parts insulal 

. i 

11 i tud 



<)1 X-R.U MI 

ustration Al 

I 3 Locknut. 

14 Pin 

15 Neat pendant method oi suspension 
with well-proportioned chain links ol 
liberal size 

ere* 

lining sere* 
Nmpk method ol attaching arm su$- 
nsions to fixtui 
l° Mazda ( lamp 

2o Outer howl <>\ apod steel washable 
ream hmsh. 
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TOTALLY INDIRECT LIGHTING UNIT 



HOW TO PLAN AN X-RAY 
INSTALLATION 



'48" 



1 — Determine the spacing of outlets using the following formula: 

Maximum allowable spacing = \}'$ distance between ceiling and working plane. 
Having determined the spacing; the hanging length (i. e. the distance from the 
ceiling to the top of the reflector) is equal to one-fifth of the spacing distance. 

2 — Determine the required intensity from Pages 36 and 37. 

3 — Determine the room ratio from the following formulas: 

„ . , x 3 x Room Width 

Room ratio (square room) = 

4 x mounting height 

_. . t . 2x room width -b room length 

Room ratio (rectangular room) = ______ — ___ __ 

4 x mounting height 

4 — Knowing the room ratio determine the Coefficient of Utilization from table 
below. 

5 — Substitute I, 2 and 4 in the following formula: 

. . Area per lamp x foot-candle intensity 

Lumens per lamp = - - 

Coefficient of Utilization 
(Add 15 to 20% for unusual dust conditions.) 

6 — Knowing "Lumens per lamp" look up lamp size in tables on Page 32. 

7 — Select the catalog number of the X-Ray indirect unit to be used from Page 18. 

COEFFICIENT OF UTILIZATION 



Ceiling 


Light 70% 


Medium 50% 


Dark 30%, 


Walls 


Light 50% 


Med. 35% 


Dark 20% 


Med. 35% 


Dark 20% 


Dark 20 % 
.07 


Room Ratio 1 


.22 


.19 


.17 


.14 


.12 


" 1 )4 


.27 


.24 


.22 


.17 


.15 


.09 


u 2 


.31 


.28 


.25 


.20 


.18 


.11 


« 3 


.36 


.33 


.31 


.24 


.22 


.13 


" 5 


.42 


.39 


.37 


.28 


.26 


.16 



PROBLEM— Office 48' x 72'. Ceiling height IT, walls and ceiling light color. 
Working plane 2' 6". Dust conditions normal. 

SOLUTION— 

1— Mounting height = 11' (ceiling height) less 2' 6" (height of working plane) = 

8' 6". 

Maximum Allowable Spacing = 1% x Mounting height (8' 6") = 14' 2". 

In order to have uniform spacings and keep below the maximum allowable use 

14' spacings. 

Hanging Length = l /$ x 14 = V 9". 
2 — From Page 36 the desirable intensity for an office is found to be 10 foot-candles. 
3— -The room ratio as per Paragraph 3 above is; 

_ 2 x room width (48') + room length (72') 

Room ratio = — 



% + 72 



— 4 95 
4 x mounting height (8.5') 34 

4 — The nearest value of this room ratio in above table is 5. Using this value, under 

light walls and ceilings find Coefficient of Utilization = .42. 

5 — Substituting known values in the following formula find lumens per lamp. 

, Area per lamp (196) x f. c. intensity (10) 

Lumens per lamp = - 



4667 



Coefficient of Utilization .42 

Due to dust conditions being normal, nothing need be added for depreciation due 

to this cause. 
6 — Page 32 shows the lamp producing nearest this quantity of light is the 300 watt 

Sunbeam Mazda C lamp which produces 4950 lumens. 
7 — Looking on Page 18, the catalog number of fixture to be used is 4801-M. 
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SHOW WINDOW LIGHTING 



X-RAY SILVER MIRRORED REFLECTORS 



Universally used and everywhere recognized as 
For Deep Windows 



standard Show Window Lighting Equipment. 
For Shallow Windows 



Distribute 

for deep wii 

dows 



600 Jove 



610 Jupiter 





Deep windows or windows with 
high trim require a distributing 
type of reflector to light uni- 
formly the entire display from 
top to bottom 




Distribution 

for shallow 

windows 



Shallow windows are those which 
have no trim or are less than half 
as deep as they are high. These 
windows having no background 
require a concentrating type of 
reflector 




Cat. No. 


Windows 


Size- 
Watts 


Holders 


St'd. 
Pkg. 


600 Jove 

778 Scoop 
7 Scoop Jr. 


More than 

8' high 
5' to 8' high 
Less than 5' 

high 


150-100 
75 

50 


3 V Form A 
2' 4 " Form O 

2^" Form O 


12 
24 

40 



Cat. No. 


Windows 

More than 

8' high 
5' to 8' high 
Less than 5' 

high 


Size- 
Watts 


Holders 


StU 
Pkg. 

12 
16 

40 


610Jupiter 

731 Hood 
11 Hood Jr. 


150-100 
75 

50 


3X" Form A 
l%" Form H 

lyi" Form O 



Spacing of Reflectors 

The closer the reflectors are spaced, the brighter the windows and vice versa. In average installations the 
spacing from center to center along the glass is from 18 to 24 inches. Where neighboring stores are not brightlv 
lighted. 24 to 30 inches between centers may be satisfactory. In brightlv lighted sections from 12 to 18 inches is 
generally advisable. 




Reflec- 


Width 


A 


B 


C 


D 


E 


F 


tor No. 




Height 


Depth 










610 


10" 


7H" 


10#" 


6K" 


3 V 


^V 


11X" 


tOO 


10" 


7H" 


W 


6y 4 " 


3 V 


b%" 


ll> 4 " 


778 


7 V 


b%" 


b%" 


5M" 


2-V 


3 :i V 


W 


731 




b%" 


m" 


6" 


y%" 




<>%" 


11 


5K" 




w 


AH" 


\%" 


3H" 


t>H" 


7 


5" 


3Ji" 


4#" 


4K" 


\%" 


2%" 


bH" 



100 watt lamp; 
include-- color equip- 
ment. No 88 1 5»00 watt 
lamp) without color 
equipment 



X-Ray Flood Ray 
With Center Spot Beam 

Window flood lighting gives real 
stage lighting effects, white or color 
flood and spot lighting all from one 
X-Ray Reflector, used in large or 
small windows whether or not other 
lighting is available. 



Information on special window lighting 

effects — foot lighting, spot lighting. 

color lighting will be gladly furnished 

on application to our nearest House 




No. 303 is No. 
3 3 on portable 
stand No 808 
i- No. 88 on 
portable stand 
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SHOW CASE LIGHTING 



X-RAY SCOOPETTE EQUIPMENT 

The show-case as used today is in reality a miniature show-window, hence, its illumination should 
receive as careful consideration as show-window lighting. The lighting requirements are very nearly 
the same except that in show-case lighting it is not only necessary- to conceal the lamp from the view of the 
customer, but it is also essential to shield the eyes of the clerk. 

X-Ray Scoopette reflectors and fittings have been designed to fulfill the above lighting requirement-. 

I he Scoopette reflector consists of a silvered glass reflector similar to the larger X-Ray reflectors, 
and a metal housing which encloses and protects it. It is designed to take the standard 15-watt or 25-watt 
G-\8}4 medium screw base Mazda lamp. 

A special line of fittings has been developed for use in wiring the Scoopettes in all kinds of show-cases, 
bank cases, wall cases and cabinets. The type of case to be fitted should be specified when ordering. 

Each X-Ray Scoopette equipment is furnished 
complete, less lamps, for installing in the standard 
type "Wood Frame" or "All Glass" show-cases 
AH material is included for assembling and wiring 
such as tubing, fittings, switch, insulating joint and 
wire. Conditions for wiring vary slightly in dif- 
ferent localities, therefore Scoopette equipment - 
are shipped unassembled and unwired. 




The Package Opened 



Equipments are arranged for wiring in straight 
multiple, just as the ordinary commercial lighting 
circuits are connected. 



The electric wires are contained in small metal tubing making the installation fireproof and are 
scarcely noticeable. The equipment will pa— electrical inspection anywhere. 

All metal parts arc finished in a black nickel that harmonizes with all display cases. 



TOP GLAlS OF CASE 



A portable Scoopette Outfit (catalog S-140) can he secured fol 
demonstrating in the merchant's show-case - I hi- outfit includes 
two Scoopettes mounted on a tubing furnished with an adjustable 
center supported rod with rubber cushion on bottom I hi- outfit 
is all wired with 6 feet of cord and plug and i I up In anj 

display case. The idea ol this demonstrating outfit is to let the 
merchant see the lighting results he will get. With Scoopett 

idard package outfits available for quick delivers lor standard 
6 or 8 foot cases (either all glass or wood frame cases this demon* 
strator should be a great help. 



Installation Data 




The S-140 Demonstrator 



I Ik spacing between Scoopettes in the show-case depends on the nature ol the goods displayed m the 

ease an J the location ol thf Case itseli Fo I '. lighted the show-case must he brighter than the 

interior illumination Ol the -tore Although no exact rule can he established, the table here shown BS a 
guide indicates the limits within which a satisfactory installation can be made with 15-watt lamps Bv using 
25-watt lamp- a higher intensity of illumination will result. 

Vo. of I nils 



I ength of Case 


2 


3 


4 


5 




7 




9 


10 




\ 


B 


VB 














5'- 7' 


\ 


V 


B 


VB 












T- 9 




X 


A 


B 


VB 










y-ir 






X 


\ 


B 


VB 








ir-i3' 








X 


\ 


B 


VB 




- 


13' -15' 












A 


B 


B 


s 



A = Average B» Bright VB Very Bright S = Especially Brilliant X Below V 
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INDUSTRIAL LIGHTING 



ILLUMINATION 



Good illumination in a factory is more important than plenty of space. No matter 
how well planned the routing of work nor how specialized the machinery, — produc- 
tion is restricted unless the assistance of good illumination is provided. Good illumi- 
nation means that men and machines have a fair chance to do and to give all they 
can. Even poor equipment can be made tc do a better job, if that job is done under 
correct lighting. 



General Lighting vs. Local Lighting 

To secure the desired results lighting engineers have turned now to so-called "gen- 
eral lighting" rather than the previously prevalent "local lighting." General light- 
ing is secured by a type of installation employing a relatively small number of highly 
intensive sources of illumination (fixtures and lamps), rather widely spaced and 
mounted relatively high above the floor or working plane. Local lighting employs 
individual units of low intensity placed at variable heights and variable spacing dis- 
tances to satisfy local conditions, but sacrifices general diffusion of the light. Local 
lighting gives a number of brilliantly lighted areas surrounded by sections of com- 
paratively dark flooring, machines and spaces. This leads to eye fatigue and conse- 
quent inaccuracies in workmanship, to spoilage and frequently to accidents to work- 
men and machines. General lighting eliminates this handicap and therefore is more 
desirable from an illumination standpoint. 



Laying Out Installations 

In laying out a system of illumination, intensity— uniformity — glare, must be con- 
sidered individually and collectively in their relations to each other. 



Intensity 

The intensity required depends largely on working conditions. For rough work, a 
moderate intensity is adequate, whereas, for finer work such as wea\ ing or line ma- 
chine work, the illumination must be strong enough to enable the operator to see 
clearK without eye-strain. Where walls and ceilings are dark or dusty, the intensity 
w ill have to be higher than if light colored and clean. On Pages J6 and J7 is a table 
gi\ mg the intensities suitable for average industrial conditions. 



Uniformity 

\\ it h an> system of general lighting uniform distribution is highly desirable 1 hat 
is, intensities at all points on the same working plane should be equal This is ob- 
tained b\ keeping constant the ratio between the spacing distances and mounting 
heights of the reflectors Different types ol reflectors call for a different spacing 
ratio 

Glare 

eres with clear vision it increases the risk of accident 

and naturalb low the workers Lighting equipment must be 10 

«n mom I with reflectors and diffusing means .is to minimize 

Jare. 
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INDUSTRIAL LIGHTING 



REFLECTORS 

Porcelain Enamel Reflectors 

Of all the materials tried out for industrial lighting reflectors, porcelain enameled 
steel is apparently the only one that meets the severe requirements. Its reflecting 
efficiency is high. It is not fragile. It resists corrosion from fumes and smoke. It is 
easily cleaned. In short, it is the most economical in the end and the most suitable 
for practically all industrial conditions. 

Due to numerous requirements and the many styles of reflectors available, care is 
necessary to assure selection of the proper type of procelain steel reflector for an 
industrial installation. 

The Benjamin Line of Reflectors 

The Benjamin Reflectors illustrated here arc of the highest quality procelain enamel 
types. They arc carefully designed and manufactured for efficiency and adapt a- 
bility under a * ide variety of local conditions. A special characteristic is their in- 
suring the correct position of the Mazda lamp in each type of reflector. 

R L M Reflectors 

Through cooperation of the illuminating engineers of the leading manufacturers of 
reflet tors and lamps a harmonious design for a reflector for general illumination was 
developed It is known as the RLM (reflector and lamp manufacturers' standard) 
and is of dome shape. It is adapted to give a uniform illumination over an entire 
workroom rather than to illuminate special areas as in local lighting. It is well to 
remember that, while the RLM Reflectors are for general illumination, there are 
cases which, on account of the architectural ai rangement of the building or the « 
at hand, call for other types ol reflectors. 

Glassteel Diffusers 

In many institutions it is desirable to illuminate the areas above the reflector so as t > 
soften the contrast with the brighter plane below. I he Glassteel DifTuser accom- 
plishes this, and in addition is pleasing in appearance, enhances the cheerfulnes 
the room and prevents eye discomfort. The unit consists of a white porcelain 
enameled steel reflector, with six apertures at top for the passage oi light to the 
ceiling. Idic lamp is enclosed in a glass glohe. This type is particularly adapted to 
the use ol Daylight (1 ype C-2) lamp. 

Bowl Reflector 

It is not to be expected that one type of reflector could meet the requirements for 
lighting all conditions There are many cases in industrial plants where the illumi- 
nating effect produced by the RLM Reflector or Glassteel Diffuser is not the one 
most suitaNc \\ here an almost entire elimination of shadows is not essential ^nJ 
where illumination of vertical surfaces is of minor importance, the Bowl Reflector 
satisfies. The Bow I Reflector also serves well where it is found necessary to light an 
individual machine or bench. 

Elliptical Angle Reflector 

In mills, where tra\ cling cranes are used or moving machinery occupies the center ol 
the space, it is frequent I \ impossible to hang lighting units other than at the sides 
of the space. Here the Elliptical Angle Reflector properly installed will furnish 
desirable results It is also Ultage in billboard lighting 
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INDUSTRIAL LIGHTING 



BENJAMIN PORCELAIN ENAMELED REFLECTORS 



RLM Dome 



Reflector 
Sockets 




Size 






Watts 






40 






50 


No. 


5640 


60 


Dia 


12" 




No. 


564! 


75 


Dia 


12" 


10U 


No. 


5642 


150 


Dia 


14" 




No 


5641 


200 


Dia 


16" 


300 


No. 


5644 


500 


Dia 


18" 



750 
1000 



No. 5645 

Dia. 20" 




No. 5522 
Dia. 8Vx 13 %" 



No 5522 
Dia. 8H" x 13< 4 " 



No 5525 
Dia, &J4" x HV 



No. 5526 
Dia. \\in ,f x \6H" 



No 5537 
Dia. I3#"x IW 



55)8 

Dia. 13 Vx 19 



\II reflectors shown here, with the exception of the Glassteel Diffuser, are seamless one-piece stamped from 
hea\ \ gauge steel, porcelain enameled in green outside and white inside. The Glassteel Diffuse rs are seamless 
one-piece stamped from heavy gauge steel, porcelain enameled in white outside and inside « it h six apertures 
p and a glass globe. 

are tapped for y 2 " pipe fitting complete with a two-pie tin kevless socket 

ha\ ing easy-to-wire features and Benjamin lamp grip which prevent- loosening and 

1 he ^hade holder types are provided with various necks to adapt to t rated beta* . 

All above reflectors with the exception ol Glassteel Diffu I ten to a carton. Standard package 

lor Glassteel Dil our. 
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INDUSTRIAL LIGHTING 



HOW TO INSTALL INDUSTRIAL REFLECTORS 

1. The Location of Outlets can be easily de- 
termined by reference to Chart A. For instance 
in a room having lb' bays, permitting a spacing 
between reflectors of 16' it is necessary to mount 
RLM Standard Dome Reflectors 1 334' above the 
floor — this being the point of intersection between 
the diagonal line representing the RLM and the 
vertical line representing distance. 

If ceiling height or other conditions do not 
permit the mounting height specified, determine 
the height which can be used. Then the inter- 
section of the horizontal line representing this 
figure and the diagonal line designating the 
proper type of reflector indicates the spacing to 
be used. 

It may be necessary to space the outlets 
slightly closer than indicated in the chart to 
-ccure uniformity in the bays, around posts, etc. 





Mounting 


Height and Spacing 


Ratio 
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Determine the Degree of I llumination re- 
see table on Pages 36 and 37. 



CHART A 



Area, Intensity and Size of Lamp Guide 



3. Find the Size of 
Lamp required in 
Chart B by determin- 
ing the curved line 
passing closest to the 
intersection of the fig- 
ures representing the 
area in square feet to 
be lighted by each lamp 
and the intensity of 
illumination in foot 
candles required for 
the work. The catalog 
number of the reflector 
is found on Page 26. 
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6 7 8 9 
FOOT- CANDLES 
CHART B 



12 13 14 15 



Specifications for Painted Sign and Poster Board Illumination 

The Elliptical Angle Reflector has a broad oval form of distribution. The greatest intensity is at each 
side of the unit which builds up the intensity between units, Therefore it is excellent for sign board illumi- 
nation. The following table gives specifications for mounting Elliptical Angle Reflectors for this purpose. In 
each package of ten reflectors is an instruction sheet giving complete instructions for installation. 

Mounting Data for Elliptical Angle Reflectors 



Type of 
Board 


Height of 
Board 


Size-Watts 


Reflector 
Number 


Mounting Dimensions 


Apart 


From End 


Out 


25' Poster 
48' Poster 
45' Painted 
50' Painted 

Painted Walls J 

and -\ 

Painted Signs 1 

I 


10' or 11' 

10' or 11' 

12' 

12' 

2' to 4' 

5' to 6' 

7' to 8' 

9' to 12' 

13' to 16' 

17' to 21' 

22' to 25' 

26' to 30' 


100 
100 
200 
200 
75 
100 
150 
200 
300 
500 
750 
1000 


5525 
5525 

5526 
5526 
5522 
5525 
5525 
5526 
5537 
5537 
5538 
5538 


8' 3" 
8' 0" 
9'0" 
8' 6" 
5' 
6' 

6' 6" 
8' 

10' 

13' 

17' 

20' 


4' 3" 

4'0" 
4' 6" 
4' 3" 
2' 6" 
3' 

3' 3" 
4' 
5' 

6' 6" 
8' 6" 
10' 


5' 6" 
5' 6" 
6' 0" 
6'0" 
3' 
4' 

4' 6" 
5' 6" 
6' 6" 
9' 

12' 

15' 
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FLOOD LIGHTING 



DAVIS FLOODLIGHT PROJECTORS 




I-W Distribution 
Curve 

I he Model I-W Projector is 
particularly suitable for illum- 
inating large area'- such as play- 
grounds, railroad yards beaches, 
a here a throu oi 1 000 to 

15(d) feet iv necessary h 

iron housing makes it adaptable 

for severe conditions. 

It takes the 750 watt or the 

1000 watt Sunbeam Mazda C 

Lamp in the standard pear 

bulb. 

Plain or hammered reflectors 

tvatlable the hammered 

t \ pe is supplied unless other* ise 

fted . 





No. PS-5 




No. PS-5 Distribution 
Curve 

The Model PS-5 Reflector 
is designed for lighting eompara- 
ti\eh large areas at approxi- 
mately 500 feet distance. Its 
housing is made of cast alumi- 
num and the hammered glass 
reflector is supplied. 

It takes a 300 or 500 watt Sun- 
beam Mazda C Lamp in the 
I ird pear shape bulb. 




No. PS-2 
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No.jPS-2 Distribution 
Curve 

The Model PS-2 Projector is 
design* d for the sam 
the PS-5 except that it is limited 

to throws of 250 to 3oo feet Its 
housing is madi lumi- 

num, and the hammered glass 

reflector is supplied. 

It can bi used ucc full) \< >r 

It t. ndard ZOO vatl 

PS Bulb Sunbeam Mazda i 

I 



Sunliuht 



Sunlight Projectors 

'I he Sunl tor is a nmpl) i 

type suitable for indoor use or outdooi applic 
^hia ■ • prime important 

housing i- ol spun aluminum, highh poli hed on thi 
inside to form the refl i tem- 

porary lighting on night excavating jobs. It is sup- 
plied with or without front glasj and piO\ ided with a 
simple socket adiustment to adapt it foi 

I he 100 
pb >\ ing 
medium be 
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Sunlight Distribution 
Curve 
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FLOOD LIGHTING 



DAVIS FLOODLIGHT PROJECTORS 




Searchlight 



No. G-5 



No. G-250 




Searchlight Distribution 
Curve 

The Searchlight is exactly 
what the name implies; a narrow 
beam projector of great accu- 
racy throwing a narrow, intense 
beam of light. It fills the de- 
mand for a projector to pick up 
distant objects, to illuminate the 
uppermost and inaccessible tops 
of buildings, statues, etc. 

The housing is made of Armco 
steel, shielding an accurately 
ground and polished reflector. 
It is designed to take 500, 750, 
1000 or 1500 watt Standard 
Sunbeam G-Bulb Mazda C 
Lamps. 
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No. G-5 Distribution 
Curve 

The G-5 Beam Light Projector 
is made to use where a narrow 
beam is desired for projecting a 
distance of about 500 feet to 
light a relatively small area, such 
as a sign or water tower. 

Its housing isof cast aluminum, 
and the reflector supplied is the 
smooth mirror glass type. 

It takes 500 watt Standard G- 
Bulb Sunbeam Mazda C Lamp. 



DIMENSIONS 



No. G-250 Distribution 
Curve 

The G-250 Beam Light is de- 
signed for practically the same 
service as the G-5 except that it 
is more adaptable for throws of 
200 to 300 feet. It has many in- 
door applications. 

Its housing is cast aluminum 
and smooth silvered reflectors 

arc supplied. 

It is designed to take the 250 
watt Standard G-Bulb Sunbeam 
Mazda C Lamp. 



Projector 


A 
in. 


B 

in. 


c 

in. 


D 
in. 


E 
in. 


Wght. 


Lbs. 


Net 


Ship 


Searchlight 


12V* 


\2V?, 


20 


ny 2 


11 


20 


35 


G-5 


16V* 


[bM 


21 y 2 


15 K6 


8 


20 


34 


G-250 


14 


14 


19 


12'/, 


8 


17 


31 


I-W 


15 


15 


28 


13!/ ? 


11 


60 


m 


PS-5 


16H 


K>H 


22', 


15tf 


8 


20 


34 


PS-2 


14 


14 


20 


12', 


8 


18 


32 


Sunlight 


15M 


I5H 


19 


15 W 


9 


li) 


2> 
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FLOOD LIGHTING 



DAVIS FLOODLIGHT PROJECTORS 



General 

Flood lighting has come rapidly to the front as a simple and effective means to 
illuminate out-door areas at minimum expense. This rapid growth can be attributed 
to the many advantages flood lighting systems offer in projecting light to inaccessible 
points without undue initial cost or maintenance difficulties. The lighting of Niag- 
ara Falls, the Statue of Liberty and many prominent buildings, although presenting 
insurmountable difficulties to all other methods of lighting, has been accomplished 
easily by flood lighting. Flood lighting has also solved the problem of lighting rail- 
road yards and night construction work. 

The manufacturers of Davis Projectors, pioneers in this field, have kept abreast 
oi developments by designing new Floodlights to meet each new requirement. At 
present this line consisting of Searchlights, Beamlights and Floodlights is complete 
in every respect. 



Distinguishing Points of Construction 

REFLECTORS are accurate parabolic designs made of highly polished crystal glass, 
the back of which is coated with chemically pure silver, amply protected by a coating 
of copper and over which is placed a special acid an J w eather-proof backing. 

If an amber color is desired Golglas Reflectors can be substituted for the clear 
reflectors, without additional cost. 

FOCUSING MECHANISMS are all externally operated and do not require tools 
for making adjustments. By moving the lamp filament in or out of the focal point 
the beam divergence may be controlled within certain limits. 

MOUNTING — All Davis Projectors except the Sunlight Type are supplied complete 
with both base and bracket mountings and are equipped with universal joints to 
permit projection in any direction. 

FRONT GLASS— On all Davis Projectors, except the Model I-W, a one-piece r heat 
resisting front glass is supplied which will withstand any weather or temperature 
condition without cracking. Colored front glasses can be supplied at a slight addi- 
tional cost. The standard colors are ruby, amber, green and blue. 

HOUSING — The construction of the various housings is in keeping with the use 

lor which the projector has been designed 

FINISH—A rust resisting and weatherproof finish oi rubberized black enamel 
gives these projectors a neat appearance enhancing the high class of workmanship 
incorporated throughout. 

PACKING- All Davis Projector, are packed in individual cylindrical wooden 
drums. I his method of packing gives minimum shipping weight with absolute 
d insures the projectors arriving on the job in good condition 
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FLOOD LIGHTING 



TECHNICAL AND INSTALLATION INFORMATION 

I. WHICH PROJECTOR TO LSI. 

The choice of a projector for any given flood lighting problem, depends almost entirely on two things; the size 
of the area to be illuminated, and the distance it is located from the projectors. 

The intensity of illumination throughout an area depends entirely on the light thrown on it by the projectors. 
It follows that the projector which puts the most light into the projected beam, and has an angle of spread which 
confines the light within the limits of the area, is the projector to use. From this it will be seen that Bcamlights 
(narrow beam projectors) are most suitable for long throws and small areas, and that Floodlights (wide beam pro- 
jectors) are most satisfactory for short throws and large areas. 

II. TO FIND REQUIRED NUMBER OF PROJECTORS 

This is done most quickly and accurately by making a scale drawing of the building or area to be lighted and 
from the point where the projectors are to be located draw ing the beam angles until they strike the area to be illumi- 
nated. The best way to do this is to use pieces of paper in the form of triangles, the apex angle of the triangle 
being equal to the angle of spread. By placing these papers on the scale drawing, the number and location of pro- 
jectors required to uniformly light the area can be quickly determined. For this calculation always use the concen- 
trated beam angle. 

The beam from a Floodlight Projector is conical. When it strikes the area at right angles the spot ot light is 
circular and at any other angle the spot of light is elliptical. Therefore, in order to obtain accurately the number of 
projectors required, it is advisable to use both plan and elevation drawings of the area to be lighted. 

' To find the number of lumens of light which must be delivered to the surface to be illuminated, multiply the 
area of the surface by the desired foot candle intensity. Divide this figure b\ the number ol lumens in the b 
the projector to be used and the result will be the required number of projectors. Obviously the number ol projec- 
tors should be equal at least to the number found necessary to uniformly light the area. 

III. LOCATION OF PROJECTORS \\D FOCUSING. 

Projectors should always be mounted so the beam strikes the area to be illuminated as nearly as possible at 
right angles. When the area to be lighted is large, the projectors should be grouped in two or more batteries. This 
allows projection from different angles and eauses the beams to overlap and even up the illumination eliminating 
objectionable Ii.kUa 

Projectors should always first be directed with concentrated beams <in d final adjustment be given b\ spreading 
the beam as little .1 possible to obtain even illumination. To facilitate this adjustment all Davis Projectors have 
an external focusing mechanism operated without tools. 

IV. RAIUROAD USE. 

Because of the large area- involved, and the long throws, flood lighting of railroad yards is fiaured best 
the following empirical rules which arc only lor classification yards. In other tvpes ol yards the same number ol 
projectors will K r\ for 50 per cent, more tracks. 

The following table will be found very satisfactory for estimating the number ot light- required lor a yard 
extending two thousand feet between lighting tuw 



4 — Model l-\Y Projectors at each end for 



5 10 tracks 
10-20 " 

20-30 " 



The projectors should b ibove the ground and directed as nearly as possible parallel to the tracks 



CHARACTERISTICS OF DAVIS FLOODLIGHTS 



INTENSITIES RECOMMENDED 

Buildings statues. 

White 3-6 I'- c 

Light Color o-12 " 

Medium Dark Color 10-20 u 

Billboards and Signs.. 10-30 " 

Beaches 25-2.0 u 

Building ( onstruction 2-4 

Drill Grounds 

Outdoor Athletics 

Playgrounds 1-3 

Protection Lighting .25-1 





* Angle of Spread 




Lumens 


in Beam 


Projector 




Watts 






Smooth Hammered 


Smooth 


Hammered 




Re I 


Ref. 








Sunlight 


-37- 




500 


340(1 




PS-2 




32°-©4 


200 




1465 


PS-5 


28 


15 


500 




2475 


l~W 


12 -34 


19°-43 


1000 


3575 


4640 


G-250 


iok°-21° 






1200 




G-5 


11° 






noo 




Searchlight 






1000 


4750 





*The first figure 1- the divergence of the maximum concentrated 
beam and the second figure the maximum spread beam. 
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SUNBEAM MAZDA LAMPS 



Watts 



Bulb 



Rated 
Irrtial 
Lumens 



RatcJ 
Initial 

Lumens 



\Va! 



Mean .Mean 
Lumens L. P \\ 
Per Cent Per Cent 
of Aver, of R.iuj 
Initial Initial 
Lumens I 



Hours 
Life 



Base 



Overall 
Length 
Inches 



Light 
( enter 

Length 

Inches 



Fil. 
c ansf 



Position of 

Burning 



Std. 
Pkg 
Qty, 



10 

15 
25 
40 
50 
60 



GENERAL LIGHTING SERVICE— MAZDA B LAMPS— 110. 115 AND 120 VOLTS 



S-17cl 
S-17cl 
S-17cl 
S-19cl 
S-I9cl 
S-21 cl 





8.2 


Q 2 


% 


10(H) 


\Ld 


131 


8.7 


92 


95 


[000 


Med. 


233 


9.3 


87 


91 


1000 


Med. 


400 


10.0 


85 


89 


1000 


Med 


500 


10.0 


82 


87 


1000 


Med. 


612 


10.2 


81 




1000 


Med. 



5% 





S-l 




S-l 




S-l 




S-l 




5-1 




SI 



Any 

Any 
Any 
Any 
Any 

\n\ 



120 
120 
120 
120 

120 
120 



GENERAL LIGHTING SERVICE— MAZD \ B MILL TYPE LAMPS— 110. 115 AND 120 VOLTS 



25 
50 



P-19cl(Mjj 
P-19cl'M 



218 
450 



8.7 
9.0 



1000 
1000 



Med. 
Med 









C-9 
C-9 



Any 
Any 



120 

120 



GENERAL LIGHTING SERVICE— WHITE MAZDA C LAMPS— 110. 115 AND 120 VOLTS 



50 | r PS-20wh| 
75 KPS-22wh 



*440 
*785 



1000 

1000 



Med. 
Med. 



5H 



C-9 

C-9 



\nv 
Any 



60 
60 



50 
75 
100 
150 
200 
300 

500 
750 
1000 



GENERAL LIGHTING SERVICE— MAZDA C LAMPS— IIP. 115 AND 120 VOLTS 



PS-20 cl 

PS-22 cl 

PS-25 cl 

PS-25 cl 

PS-30 cl 

PS-35 cl 

PS40 cl 

PS-52 cl 

PS-52 ci 



500 

893 

1290 

2145 

3100 

9050 
14325 
20200 



10.0 
11.9 
12.9 
14.3 
15.5 
16.5 

18.1 
19.1 
20.2 



91 


91 


91 


91 


90 


90 


90 


91 


90 


91 


90 


90 


85 




B5 





1000 
1000 
1000 
1000 
1000 
1000 

1000 
1000 
1000 



Med. 
Med. 
Med 
Med. 
Med. 
Mog. 

\ [i ig 



7% 





C-9 




C-9 




C-9 


*H 


C-9 


6 


C-9 


\7 


(C-7 




(C-9 


\7 


C-7 




C-7 


W4 


C-7 



\n\ 
\n\ 
\nv 
\n\ 
\nv 
Base Up 
\nv 

Base up 

Base up 
Ba^e up 



60 
60 

24 
24 
24 
24 

12 



50 
75 
100 
150 
200 
300 

500 



GENERAL LIGHTING SERVICE— MAZDA C DAYLIGHT LAMPS— 110. 115 AND 120 VOLTS 



PS-20 daj 
PS-22 day 
PS-25 day 
day 
PS-30 day 
PS-35 day 



•338 

*614 

*871 

*1433 

•21 19 

*3374 



PS-40 dav *6273 



700 


Med. 






C-9 


Am 


60 


700 


Med. 






C-9 


\n\ 


60 


,i.ii 


Med 


/', 




C-9 


\n\ 


U 


700 


Med 


/', 




C-9 


\nv 


24 




Med 






C-9 


\nv 


24 


700 


Mog. 




\7 


(C-7 

(C-9 


Base upj 

\n\ - 


24 


700 


Mog. 


\Q% 


\7 


C-7 


Base up 


12 



SPECIAL LIGHTING SERVICE— MAZDA C LAMPS— FLOODLIGHTING— 1 10 115 AND 120 VOLTS 



250 
500 



G-30 cl 
G-40 cl 



$250 



13.0 

15 B 



800 



&Med 



**■' 



3 
4' 4 



( 5 



down 
zBase 

down 



24 
12 



Approximate i alue. « 1 ipless bulb. $ This lamp may bz obtained with unskirted mogul screw be 
same price having a light center length of 3^ inches and a maximum over-all length of %% inches 

1 he light center length of lamps for base down burning is approximately one-half an inch less than this 
figure z ( an be burned in any position except within 45 degrees of v erticallv base up. 

he MAZDA lamp has assumed such an important part in present lighting practice th.it a I- now ledge 
of the more important characteristics of these lamps will be found useful. Perhaps first <<l .ill the dis- 
tinction between the vacuum lamps and those containing an inert gas within the bulb should K n 
clear. 

OPERATING PRINCIPLES OF MAZDA B LAMPS 
MAZDA B electric incandescent lamp filaments are operated in bulbs from which practicslK all 
ies have Ken removed. The evacuation of the bulb accomplishes two purposes first it 
jits the filament King consumed bv the oxygen ol the air second, it prevents the loss oi heat 
tm filament by convection. It is desirable from the standpoint of efficient transformation 

the filament at the highest temperature that it can withstand without causing 
i\elv rapid ratt fh« Life oi the lamp depends upon the ah.lnv ol iK filament 
to withstand evaporation Metallic-filaments are used in Mazda B lamps dn d pro,: ],„hr 

mption of energy than the older carbon-filament Limps and a 



lance. 



OPERATING PRINCIPLES Ol MAZDA < LAMPS 



. "f, tioncanben rated at a higrier temperature and 

other things being equal at a higher efficiency. Inert gases introduced into the bulb <.i the Mvznv ( 
' drn ^ % upon the filament, and the practicable operating temp ratuix is tl 

ed I he helically CO* ted tungsten filament permits mounting in a small the center of 

i]h * ind th through i hi gas was greatly reduced with the result that th 

merciall) practical in the highei 
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SUNBEAM MAZDA LAMPS 





PS-Bulb 

300 Watts and Over 

Mogul Base 



PS-Bulb 
50 to 200 Watts 
Medium Base 




PS-Bulb 
Daylight 




PS-Bulb 
Bowl Enamel 





P-Bulb 
Mill Type 



S-Bulb 





HOW TO ORDER LAMPS 
1 — All orders should specify whether Sunbeam Mazda B, Sunbeam MAZDA C, Sunbeam Mazda Daylight, 

Mazda Mill Type or White Mazda lamps are desired and should give the following information: 
2 — QUANTITY — Number of lamps desired. Purchasers will a\oid delays and get best discount by ordering 

package quant it it 
3 — SIZE OF LAMPS — Specify wattage of multiple lamps and lumens <>l series lamps. 
4 — VOLTAGE — For multiple lamps. 

AMPERES— For scries lamps. 
5 — BULB — For example: S-19, G-30, P-19, PS-25, etc. The letter in the bulb designation indicates it. shape 

and the figure its diameter in eighths of an inch. Thus an S-19 bulb is straight-sided and is 1 -\ or 2 | j 

inches in diameter. G indicates a round (globulan. P and PS a pear-shape bulb. 
6— FINISH OF BULB— Clear, bowl enameled, or all frosted. 
7 — BASE — Medium screw or mogul screw. 
8 — SERVICE — For example: Stereopticon, Floodlighting, Locomotive I leadlight, etc. 

FOOT-CANDLE METER 

The foot -candle meter has been designed to measure 
foot-candle intensities quickly and with a fair 
degree of accuracy. It is ven simple in operation, and so 
small that readings can be taken in very restricted spaces 
leehmeal knowledge is not neces arj to use it. In opera- 
tion, it is placed upon or adjacent to the surface on which a 
measurement oi the t<x>t-candlc intcnsitv is desired. The 
rheostat is adjusted until the voltmeter snows that the volt- 
age el the lamp within is up to that at which the instrument 
was calibrated. Note, without obstructing the light to be 
measured, the point where the spots are neither brighter 
nor darker than the white paper scale. The scale is accu- 
rately calibrated to read direct within the limits ot from 1 
to 40 f(X)t candle- 
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DEFINITIONS 



LUMINAIRE is a new word in lighting nomenclature coined to meet the demand 
for a more suitable name for lighting units than the old name "Lighting Fixture.'* 
Its adoption was brought about largely by the advent of Elexits, ^wherein a fixture 
became movable. 

LIGHT is luminous flux which produces visual sensation. 

CANDLEPOWER is luminous intensity expressed in candles. 

FOOT-CANDLE is the intensity of illumination obtained on a surface one foot dis- 
tant from a source of one candlepower. 

LUMEN — The quantity of light necessary to illuminate one square foot of area to an 
intensity of one foot-candle is called a lumen. That is, one lumen per square foot is 
equal to one foot-candle. 

INTENSITY OF ILLUMINATION at any point is flux density at that point.; It 
is expressed in "'foot-candles'' or "lumens per square foot." 




In the above diagram assume A to be one foot distant from a source of one candle- 
power The illumination on A will be one foot-candle and consequently the flux 
density will be one lumen per square foot. That is, the quantity of light in the angle 
is one lumen, as A is one square foot in area. 

If without changing the angle, the light is allowed to pass to plane B, two feet away, 
the illumination will be less. That is, although the quantity of light remains the 
same (one lumen), the area has increased to four square feet'and consequently the 
llux density is one-fourth lumen per square foot or one- fourth foot-candle. 
Similarly, at a distance of three feet the area will be nine square feet and the flux 
density one-ninth lumens per square foot or one-ninth foot-candle. 

GLARE is caused by any brightness in the field of vision of such a character as to 
cause discomfort, annoyance, interference with vision or eye fatigue. 

BRIGHTNESS is the light flux emitted per unit of projected area. It is expressed 

in lamberts or candlepower per square inch. 

Lamberts may be reduced to candlepower per square inch by dividing by 

DIFFUSION is the breaking up of a beam of light. 

A diffusing surface is one which is capable of breaking up a light beam. This is 

shown graphically below . 




77777777777^577777777777 

\ n-Diffusing Surface 




77777777777; 



Partially Diffusing Surface 
Smooth Paper, etc. 




Perfectly DifriisingSurface 
White Plaster, White Blot- 

ting Pape \ etc 
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DEFINITIONS 

(Continued) 

ABSORPTION FACTOR of a surface is the ratio of the flux absorbed by the 
surface to the light incident upon it. 

BRIGHTNESS CONTRAST is the difference in brightness between the source of 
light and other objects in the visual field. 

COEFFICIENT OF UTILIZATION is the ratio of the useful light to the generated 

light. It is usually expressed as a decimal fraction. 

PHOTOMETRIC CURVESare 

curves which graphically represent the 
candlepower in any direction. That is, 
the length of the line drawn between 
the center and the curve represents the 
candlepower to a definite scale. 

For convenience distribution curves are 
drawn on polar coordinate paper, sim- 
ilar to the illustration, which shows the 
RLM curve. This paper shows two 
series of lines, concentric circles equi- 
distant from each other, representing 
candlepower; and radial lines from the distribution curve, rlm reflector 

common center which represent the angle at which the light is measured. 

Assume that the candlepower at 45° is desired. Find the 45° radial line on the 
above curve and follow it until it intersects the curve proper. The point of intersec- 
tion is found to lie about .6 the distance between the 500 and 550 candlepower circles. 
That is, the candlepower at 45° is 

500 + (.6 x 50) = 530 candlepower. 

ZONES IN PHOTOMETRIC CURVES are divisions measured between angles. 
That is, the light flux in the 0°-60° zone would mean the light flux which the unit 
emitted in the cone between the 0° and the 60°. 

COEFFICIENT OF REFLECTION of a surface is the ratio of the reflected light 

to the incident light. It is usually expressed in percent. 



Coefficient of Reflection of Colored Surfaces 




1. White 81% 

2. Ivory White 76% 

3. Gray White 73% 

4. Ivory 72% 

5. Caen Stone 50% 

6. Lichen Gray 70% 

7. Pearl Gray 70% 

8. Light Gray 67% 



9. Satin Green 67% 

10. Primrose 67% 

11. Buff 59% 

12. Shell Pink 57% 

13. Pale Azure 36% 

14. Salmon Pink 51% 

15. Silver Gray 50% 

16. Bright Sage 43% 
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GOOD VALUES OF FOOT-CANDLE ILLUMINATION FOR STORES, 
COMMERCIAL AND PUBLIC INTERIORS 



AnsortM. Public 11 alb. 
Auditoriums 

Banks: 

Barber shop* 

n—lriTt Bull ami I 



runway and aria 
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GOOD VALUES OF FOOT-CANDLE ILLUMINATION FOR INDUSTRIAL INTERIORS Continued) 



— Deatrabto Illumination — 

iiaral Furnace*. Oaer%ton and Stills. Mrrhanlcal 

Hlenrhinc 4 '. — i 

I aftM for r'oofclnc. 1 

mm, Kiln Room* 

I 3 — « 

m *r»\ (.l&iuuc li 4 — 12 

■ 
' : • I .' - 

3 

Kir* »ior« Frrltfhl »f»<1 Pawrfitfrr I » •• 

10 

< EMM H'"' I -;..,..' I'., .if 1 1, j , ■ .1 -I, i i-jt 

, i, i 
I lull' 

li 

i 

li 

I 

> ><i n I 

» .ui . . I 10 



- 
rfiorwe of Stor* 



Paprr MaMta I ■ M 

f nlrnderlnf 
Finishiiic.rutt 



Ftnisbinc. i uu.iik and Trtmniin* 



Prtntlnc Induntnr* 

Un* anil ( Mtlnc. Mkarrlla • 

■■tfraphiu* F U-«- truly pin* 
Llnotypr, Monotype. 



apfclnc. i 



»—< iTlng and OMpplWK 

- 

Brad bulldlnc. Fc> 



- 





















-. ... i. 





















































































..I. Or MOM 



I 






I ...I.-! iii.t *N Hi K 

ttarvhouMi 













' 



A FEW FACTS ON LIGHTING 

Lighting is tlu fo r e m o s t sen ice electricity renders Modern stai ight- 

u much ol the equipment now Installed. Therefore, this 
immense field is open in addition to the business resulting from new construction 



and factories I s - <j apod investment because it 
helps to increase sales efficiency and production Surveys sho* this industry must 

neasure up to the possibilities offered 



the hundreds oi thousands ol stores less than 
light< 



m 20 is reasonably well 



In 1 L >22 the com I 1,000 for lightii 

in 1902 had been used the bill would have been $2 000.000.001 



i the t\ pe ol lamp used 
teeping light ing 



• lighting is emphasized by a recent investigation 
whk 00 employees out ol 10.000 ty vision ITiai bad vision 

rrect li^ht ing reduces it by offseti ing faulty 

**** 

iherpros al lighting arc 2,000.000 stores now paying 

■ 000 (), »'i . the foot candles to lo w inch most 

1 000 annual revenue to the central stations will 

i he amount ol t lect i ical eqi 
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loop showed Ktn r li I sales 

to 15 foot i andles 
Juplk.it ing condit ions of t each 
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Wesrern Electric 



A FEW FACTS ON LIGHTING 

A merchant on a side street put up an electric sign. It cost the equivalent ol 
two months' rent but he got his money back soon. One month after the sign was 
up, his business grew 162 ( J ; 2nd month 174%; 3rd month 180%; 4th month 178%. 



Light points right to the store of the merchant who uses electric signs. It says, 
Stop ! Look ! Loosen ! ' ' 

Light is a salesman and should always be kept in good condition. Use lots of 
soap and water for lighting systems, wash reflectors and lamps — fill empty sockets — 
replace blackened lamps and refinish ceilings and high side walls in white or very 
light cream color. Proper lighting maintenance is worth the attention of reliable 
men. 

Offices in general are poorly lighted. It has been proved that the speed of 
reading was increased 64% when illumination was raised from 4 to 25 foot-candles 
Office workers perform quicker and more accurately under correct light. 



Tests in a post office showed employees working under 2 to 3 foot-candles had 
less normal vision and more eye defects than employees in another office working 
under 3 to 4 foot-candles. In the same tests letter separators increased their speed 
4.4% when the illumination was raised from 3.6 to 8 foot-candles. 



Factories are notoriously under-illuminated. Witness the thousands of pre- 
ventable accidents occurring attributable to poor lighting. 



A summary of nine separate investigations showed an average production in- 
crease of 15.5% when the illumination was raised from an average 2.3 foot-candles 
to an average of 1 1.2 foot-candles. The additional lighting cost in the nine plants 
averaged 1.9% of the payroll. 

Fifteen months" figures in an automotive plant showed 25% increase of pro- 
duction when the illumination was raised from 1.2 foot-candles to 18 foot-candles. 
I he increased cost was 2% of the payroll. 



Tests in a semi-automatic buffing department showed 8.5% increase in produc- 
tion when the illumination of 3.8 foot-candles was raised to 1 1.4 foot-candles. 



There is work for years ahead improving lighting conditions which benefit the 
whole electrical industry and the public at large. 



Western Electric 



Page Thirty-mnt 



Western Electric Company 



NEW YORK 


PHILADELPHIA 


CHICAGO 


YOUNGSTOWN 


SAN FRANCISCO 


BROOKLYN 


BALTIMORE 


INDIANAPOLIS 


KANSAS CITY 


OAKLAND 


NEWARK 


ATLANTA 


MILWAUKEE 


OMAHA 


LOS ANGELES 


SYRACUSE 


SAVANNAH 


GRAND RAPIDS 


ST. LOUIS 


SEATTLE 


BUFFALO 


NEW ORLEANS 


DETROIT 


MEMPHIS 


PORTLAND 


NEW HAVEN 


BIRMINGHAM 


CLEVELAND 


CINCINNATI 


SPOKANE 


BOSTON 


JACKSONVILLE 


MINNEAPOLIS 


COLUMBUS 


TACOMA 


PROVIDENCE 


RICHMOND 


ST. PAUL 


NASHVILLE 


DENVER 


PITTSBURGH 


NORFOLK 


DULUTH 


DALLAS 


SALT LAKE CITY 




CHARLOTTE 




HOUSTON 
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